Background {#Sec1}
==========

Many labour populations have moved from rural to urban environments for better job opportunities in China since the 1990s. With the rapid increase in the number of labour migrants, the number of children who have been left at their original residence and separated from their parents is rising fast to about 23--30 million in rural China \[[@CR1]\]. Such migration possibly affects the psychological status of the migrant family members \[[@CR2]\], especially the children who are left behind. In China, the term 'left-behind children' (LBC) is defined as children under 18 years old who stay at their home while one or both parents migrate to other places for work without living together for at least 6 months \[[@CR3]\]. LBC not only lack care and nutrition \[[@CR4], [@CR5]\], but they also have to face academic pressure and challenges from peers. More importantly, this pressure would be obvious when they enter junior and senior secondary schools. In the absence of one or both parents, LBC unavoidably have to experience to some extent a sense of helplessness and suffer from psychological problems such as depression, anxiety, and loneliness \[[@CR6], [@CR7]\]. Depressive symptoms can affect children's feelings and mood directly, which is known to be a common psychological problem. In China, previous studies have indicated that the occurrence of depressive symptoms in LBC range from 12.10% in a county of the Anhui province \[[@CR8]\] to 63.75% in Yanji City in Jilin \[[@CR9]\]. Depressive symptoms were significantly associated with age, gender, grade, parental education and occupation, place of residence, income situation, parental relationship, lifestyle habits, physical activity and sleep dissatisfaction \[[@CR10]--[@CR12]\]. To some extent, the wide range of the estimated prevalence of depressive symptoms among LBC may be the result of different sociocultural characteristics of particular study populations, the methodological approaches and the psychometric properties of the tools used. Knowing the prevalence and associated factors of depressive symptoms can encourage education departments to pay more attention to the mental health status among LBC and provide mental health services to them.

Previous studies of depressive symptoms of LBC in China mainly focus on the comparison between the LBC and not-left-behind children (NLBC). Moreover, the populations in previous studies were LBC in primary schools and/or junior secondary schools. In this study, we investigated the prevalence of depressive symptoms among LBC in junior and senior secondary schools and examined the significant predictors of depressive symptoms, which might provide practical intervention measures for the schools.

Methods {#Sec2}
=======

Study population {#Sec3}
----------------

A cross-sectional, descriptive study was conducted between October 2011 and April 2012 in Anhua County, Hunan Province. Anhua County covers a geographic area of 4950 km^2^, includes 23 towns and has a population of around 1.03 million people, with 34,020 adolescent children in junior and senior secondary schools in 2011. There were 24 junior secondary schools for children aged 11--16 years and 10 senior secondary schools for those aged 14--18 years. All LBC in the selected junior (grades 7--9) and senior (grades 10--12) secondary schools were invited to join the study.

A stratified, two-stage cluster sampling was used. Twenty-four junior secondary schools and 10 senior secondary schools in Anhua County were the primary sampling units. In the first stage, we selected nine junior secondary schools and four senior secondary schools by random number. In the second stage, 30 classes in junior secondary schools and 68 classes in senior secondary schools were selected randomly. LBC is defined as children under 18 years old who stay at their home while one or both parents migrate to other places for work without living together for at least 6 months \[[@CR3]\].Children who came from single-parent families and orphans were excluded. All LBC (1086) studying in the selected classes were eligible to participate in the study. Finally, we investigated 1076 LBC (with a response rate of 99.08%) with completed data for this analysis.

In our pilot testing result, the prevalence of depressive symptoms amongst LBC was 44.40%. Assuming the prevalence of depressive symptoms is 44.00%, d = 0.1 × p, *α*= 0.05, the simple sample size was calculated to be 509 subjects. Considering the design effect, the cluster sample size is about 1.5 times of the simple sample size. Therefore, the minimum sample size was calculated to be 764 subjects. In the pilot, the same questionnaire was used with the formal investigation, and the validity of the questionnaire was pretested.

Measure {#Sec4}
-------

Demographic information included students' gender, age, class, grade, school, their substance abuse and whether their parents had migrated to another place over the past 6 months. The questionnaire contained family income, social relationships (from parents, teachers and peers), academic stressors and other interest areas. All the above-mentioned variables were explained by trained data collectors when conducting the investigation.

Family income is defined as the income of all members of the family. High family income means the income is equal to or more than 5000 RMB a month (≥5000); middle family income means the income is equal to or more than 3000 and less than 5000 a month (3000 ≤ family income\< 5000); poor family income means the income is less than 3000 a month (\< 3000).

Parental relationship is defined as the relationship between father and mother. Good parental relationship means the father and mother care and support each other, and the frequencies of their communication are equal to or more than 4 times a month. Middle parental relationship means the frequencies are 2--3 times a month. Poor parental relationship means the frequency is equal to or less than one time a month.

Parent-child relationship is defined as the relationship between children and parents. Good parent-child relationship means the parents care, support and are close to their children, and the frequencies of telephonic interactions between them are equal to or more than 4 times a month. Middle parent-child relationship means the frequencies are 2--3 times a month. Poor parent-child relationship means the frequency is equal to or less than one time a month.

Teacher-student relationship is defined as the relationship between teachers and students. Good teacher-student relationship means the teachers care and support the student, and the frequencies of their communication are equal to or more than 2 times a month. Middle teacher-student relationship means the frequency is one time a month. Poor teacher-student relationship means the frequency is less than one time a month.

Peer relationship is defined as the relationship between peers. Good peer relationship means their peers trust and support them, and the frequencies of their communication are equal to or more than 2 times weekly. Middle peer relationship means the frequency is one time weekly. Poor peer relationship means the frequency of communication is less than one time weekly.

Depressive symptoms were assessed by the Zung Self-Rating Depression Scale (SDS) (Zung WW 1965). The SDS is a self-report measure of depression, which consists of 20 items that cover affective, psychological and somatic features of depression. Each item is ranked from 1 to 4, and a higher score indicates a greater degree of depressive symptoms, making an overall score range from 20 to 80. All subjects were categorised into two groups: (1) Non-depressive symptoms group (SDS \< 40) and (2) Depressive symptoms group (SDS ≥ 40). The cut of values is established based on the SDS (Zung WW 1965). The SDS has been developed and proven to be quantitatively adequate for the subjective perception of depression and has good validity and reliability in China; the Cronbach's alpha coefficient and test-retest reliability are 0.862 and 0.820, respectively.

Data analysis {#Sec5}
-------------

All analyses were performed with the Statistical Package for Social Sciences software (SPSS-version 18). The statistical tests were two-tailed, with *p* values ≤0.05 being considered statistically significant. Descriptive statistics were calculated for sociodemographic characteristics and depressive symptoms of LBC and were presented appropriately in frequencies, mean values and standard deviation. Between-group comparisons for discontinuous variables were done by the Chi-square test. In logistic regression analysis, the dependent variable was depression symptoms group with the SDS raw score 40 or higher, and the covariates included gender, grades, family income, parental relationship, parent-child relationship, teacher-student relationship and peer relationship which were statistically significantly associated with depression in the univariate analyses. The group with lowest prevalence of depression symptoms in the univariate analysis was considered as the reference group. Logistic regression (backward method: LR *α*in = 0.05, *α*out = 0.10) was conducted to assess the relationship between possible associated variables and the symptoms of depression, expressed as odds ratios (OR) with 95% confidence interval (CI).

Results {#Sec6}
=======

Sociodemographic characteristics of the participants {#Sec7}
----------------------------------------------------

The final sample consisted of 1076 participants from the selected junior and senior secondary schools, of whom 631 (58.64%) were female and 445 (41.36%) were male. The mean age of the participants was 14.34 (SD =1.72, range: 11--18). See Table [1](#Tab1){ref-type="table"}. The mean (±SD) SDS raw score was 40.57 ± 7.51, ranging from 20 to 68. Out of all participants, 589 LBC SDS raw scores were 40 or higher, yielding the prevalence rate of depressive symptom at 54.74%. It was 62.10% from participants with low family income. The prevalence of depressive symptoms was 73.08% in grade 12, whereas it was 47.73% in grade 11 (Additional file [1](#MOESM1){ref-type="media"}: Table S1). In grade 12, the prevalence of depressive symptoms was 68.42% and 75.76% among male and female participants, respectively (Fig. [1](#Fig1){ref-type="fig"}).Table 1The description of left-behind children on basic characteristics (*n* = 1076)VariablesFrequency (N)Percentage (%)Age 11--1560656.32 15--1847043.68Gender Male44541.36 Female63158.64Grades Grades 729127.04 Grades 821820.26 Grades 922020.45 Grades 1016315.15 Grades 1113212.27 Grades 12524.83Family income High333.07 Middle79573.88 Low24823.05Parental relationship Good67062.27 Middle32129.83 Poor857.90Parents' expectation High62658.18 Middle44140.99 Low90.84Academic stressor Low161.49 Middle52849.07 High53249.44Parent-child relationship Good44441.26 Middle59054.83 Poor423.90Teacher-student relationship Good54550.65 Middle50446.84 Poor272.51Peer relationship Good72167.01 Middle34431.97 Poor111.02Substance abuse No95588.75 Yes12111.25Fig. 1Prevalence of depressive symptoms across grade of LBC

The association between associated variables and SDS {#Sec8}
----------------------------------------------------

Table [2](#Tab2){ref-type="table"} show that the prevalence of depressive symptoms in LBC was significantly associated with parental relationship, parent-child relationship, and teacher-student relationship. LBC with middle/poor parental relationship, parent-child relationship, teacher-student relationship and middle peer relationship had significantly higher prevalence of depressive symptoms than the reference group. See Table [2](#Tab2){ref-type="table"}.Table 2Univariate logistic regression analysis of the factors associated with depressive symptoms in left-behind children (*n* = 1076)VariablesNDepressedrate (%)OROR (95%CI)Parental relationship Good67032548.511(reference) Middle32120463.551.851.41--2.43 Poor856070.592.551.56--4.16Parents' expectation High62632952.561(reference) Middle44125357.371.220.95--1.55 Low9777.783.160.65--15.33Academic stressor Low16850.001(reference) Middle52827051.141.050.39--2.83 High53231158.461.410.52--3.81Parent-child relationship Good44420245.501(reference) Middle59036061.021.881.46--2.41 Poor422764.292.161.12--4.17Teacher-student relationship Good54524444.771(reference) Middle50432364.092.201.72--2.82 Poor272281.485.432.03--14.54Peer relationship Good72135949.791(reference) Middle34422164.241.811.39--2.36 Poor11981.824.540.97--21.15Substance abuse No95551453.821(reference) Yes1217561.981.400.95--2.06

The results of multivariate logistic regression analysis {#Sec9}
--------------------------------------------------------

The results of the multivariate logistic regression analysis (Table [3](#Tab3){ref-type="table"}) showed that grades, family income, parental relationship, parent-child relationship and teacher-student relationship were significantly associated with depressive symptoms. Children in grade 12 had a 3.25 higher odds of depressive symptoms compared to their peer in grade 11. Children from low family income had a 2.66 higher odds of depressive symptoms compared to their peer from high family income. Poor parental relationship, middle parent-child relationship and poor teacher-student relationship increased the odds of depressive symptoms among LBC (OR = 1.87, *P* \< 0.05, OR = 1.52, *P* \< 0.01, and OR = 4.16, *P* \< 0.01, respectively).Table 3The results of multivariate logistic regression analysisVariablesBWald*p*OR95%CIGender Male1(reference) Female0.2433.3450.0671.280.98--1.65Grades19.5500.002 Grades 111(reference) Grades 70.6698.8280.0031.951.26--3.04 Grades 80.4523.6560.0561.570.99--2.50 Grades 90.3011.6740.1961.350.86--2.13 Grades 100.0640.0680.7941.070.66--1.73 Grades 121.17910.0090.0023.251.57--6.75Family income7.3160.026 High1(reference) Middle0.6723.0560.0801.960.92--4.16 Low0.9775.8660.0152.661.21--5.85Parental relationship10.1890.006 Good1(reference) Middle0.4007.0350.0081.491.11--2.00 Poor0.6255.3490.0211.871.10--3.17Parent-child relationship9.0340.011 Good1(reference) Middle0.4209.0170.0031.521.16--2.00 Poor0.3290.8280.3631.390.68--2.82Teacher-student relationship22.4730.000 Good1(reference) Middle0.58517.6210.0001.791.37--2.36 Poor1.4267.4630.0064.161.50--11.58Peer relationship5.5810.061 Good1(reference) Middle0.3074.3480.0371.361.02--1.81 Poor1.0061.5190.2182.730.55--13.53

Discussion {#Sec10}
==========

Previous studies on depressive symptoms of school-aged LBC in China focus on the primary schools or/and junior secondary schools. Few studies have reported the prevalence and its associated factors of depressive symptoms among LBC in junior and senior secondary schools. Depressive symptoms are a common health problem among LBC in the study, and LBC in grade 12 may be at high risk of depressive symptoms. Grades, family income, parental relationship, parent-child relationship, teacher-student relationship, and peer relationships were significantly associated with depressive symptoms.

Our study showed that 54.74% of LBC had depressive symptoms among junior and senior secondary school students, which was different with the results in previous studies among different populations \[[@CR9], [@CR13]\]. The prevalence of depressive symptoms among LBC was 24.79% in Chongqing, a western city of China \[[@CR14]\]; 40.37% in Guangxi, a southern province of China \[[@CR10]\]; and 63.75% in Yanji City of Jilin, a northern city of China \[[@CR9]\]. To some extent, the wide range of estimates of the prevalence of depressive symptoms might be explained by the variety of the methodological approaches, psychometric tools or particular study populations. A fascinating finding from our study is that the prevalence of depressive symptoms among grade 12 students was significantly higher than the overall and in other grades. Students in grade 12 had a 3.25 higher odds of depressive symptoms than their peers in grade 11. The result showed the LBC of grade 12 were more vulnerable to depressive symptoms. This is more likely to be because LBC in grade 12 need to participate in the college entrance examination. In China, teachers, parents and students pay more attention to the college entrance examination and consider it a golden opportunity to change their lives. Moreover, LBC have more stress than NLBC because their parents have higher expectations of them and make more effort to better their future. Thus, their mental health might be more negatively influenced by the prospect of the examination.

In the multivariate logistic regression analysis, our study showed that the relationship between gender and depressive symptoms was not significant, although female LBC manifested higher levels than males. However, some studies reported statistically significant differences in depressive symptoms by gender \[[@CR11], [@CR15], [@CR16]\]. The relationship between gender and depressive symptoms need to be explored in further studies. The significant associations of family income with depressive symptoms are consistent with previous studies \[[@CR17]\]. The present study revealed that LBC from poor families had higher levels of depressive symptoms than those from well-off families, with a 2.66 higher odds than their peers from high family income. Low income may affect people's self-esteem, self-confidence and their sensitivities about social status. Generally, those regarding themselves as having low-income status were pessimistic about life and exhibited high levels of depressive symptoms. However, previous studies indicate either no differences or the opposite pattern, with the students living with rich parents more likely to be depressed \[[@CR11], [@CR18]\]. The relationship between family income and depressive symptoms needs to be explored in further studies.

In this study, parental relationship was related to the development of depressive symptoms among LBC. Based on previous literature, problematic parental relationships constitute additive risk factors that directly and independently foster depressive symptoms, especially inter-parental conflicts \[[@CR19]\]. It may be that parents spend a great deal of time to address the problematic relationship between themselves, thus, pay relatively little attention to their children's lives and emotional or behavioural problems. In addition, a good parental relationship improves the level of care for children to prevent depressive symptoms among LBC \[[@CR12]\].

The present study indicated a significant association between the parent--child relationships and the prevalence of depressive symptoms among LBC. Parents bestow their provisions as well as care, security, and support on their children, which are effective protectors and buffers for children against depressive symptoms \[[@CR20]\]. Numerous studies report that a good quality of parent-child relationship promotes positive adjustment and decreases the vulnerability to depressive symptoms among different populations \[[@CR21], [@CR22]\]. To a great extent, parental absence not only affects adversely the love and attention the children need, but also the level of closeness within the parent-child relationship. Similar findings have also been reported among university students \[[@CR23]\]. Similar association was observed between teacher-student relationships and the prevalence of depressive symptoms. The teacher-student relationship is believed to be the expansion of the parent-child relationship and play an important role in students' experience, particularly when they are separated from their parents. A positive teacher-student relationship can protect adolescents against depressive symptoms \[[@CR24]\]. Consistent with numerous researches in other populations \[[@CR23], [@CR25]\], our study indicated significant associations between peer relationships and the prevalence of depressive symptoms among LBC. Positive peer relationships that are characterized by trust and supportiveness have been thought to enhance positive perceptions of the school climate for students. Moreover, prior research indicates that students who lack support from close peers have been predicted to develop increased symptoms of depression \[[@CR18]\]. LBC have to spend more time with their peers than with their parents, and they need trust and supportiveness from their peers.

There is a vast amount of evidence across countries of the association of substance abuse with depressive symptoms \[[@CR11], [@CR26]\], but we did not observe this evidence in our study. This difference may result from traditional education and self-control.

The strengths of this study are large random sample size with a satisfactory response rate. However, this study is a cross-sectional study that may only suggest but not determine causality. Prospective cohort and longitudinal studies are needed to assess depressive symptoms among LBC. Like other self-rating scales, the self-reported scale may be reporting bias. Nonetheless, participation was voluntary and anonymous to guarantee the validity of information. The Zung Self-rating depression scale was originally developed for patients, but it had been widely used to assess depressive symptoms for apparently healthy school children and adolescents. Additionally, we evaluated the reliability and validity of the Zung Self-rating scale on depression for apparently healthy school children. Few variables such as lifestyle habits, physical activity, sleep satisfaction psychiatric history of family, and parental education were not included in the study.

Conclusions {#Sec11}
===========

Depressive symptoms are a common health problem among left-behind adolescent children in junior and senior secondary schools, and LBC in grade 12 may be at particularly high risk of developing depressive symptoms. LBC who are female, with low family income, poor parental relationship, middle parent-child relationship, poor teacher-student relationship and middle peer relationship are considered at higher risk for depressive symptoms. For LBC, their parents should remain close to them and take care of their mental health, especially depressive symptoms. The teachers should provide more care and support to LBC and popularize the knowledge about depressive symptoms to LBC, particularly those in grade 12. Parents and teachers should communicate with LBC as much as possible. The schools should pay more attention to LBC and provide educational programs in positive health strategies and school counselling programs, such as education workshops, symposia, individual counselling, to reduce and even prevent depressive symptoms. Moreover, targeted interventions to LBC would empower them to develop coping strategies against depressive symptoms.
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Additional file 1:The association between sociodemographic characteristics and SDS in left-behind children (*n* = 1076). The prevalence of depressive symptoms in LBC was significantly associated with gender, grades and family income. (DOC 113 kb)
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